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Decision: DON’T DO THIS!













ULTIMATE PERFORMANCE

Beam-beam parameters (round beams):
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Emittance subscripts are correct! For example, e-cooling reduces εi and
allows Ne to be reduced.

Electron-ion luminosity can be written
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• When beam-beam limits and angular apertures have been met, ξeξiσ
′∗
e σ′∗

i

is fixed.

• Then the only way to increase the luminosity is to increase the collision
frequency Fc (more bunches)

• Linac-ring collisions allow the usual ξe ≈ 0.06 limit to be violated.



ION STORAGE RING ISSUES

Long range beam-beam. Early beam separation is easy with very
unequal rigidities. EPIC:

Electron cloud. Ionized electrons are accelerated by the next ion bunches,
possibly with runaway, threatening cryogenic heat load, instabilities.

• A paucity of data from superconducting rings (Tev, HERA, RHIC, LHC).
More work required ...

Intra-Beam Scattering, electron cooling. RHIC expects the gold
rms emittance to grow from 2 µm to 7 µm in 10 hours. With electron
cooling it should shrink to about 1 µm in 1 hour.



ELECTRON STORAGE RING ISSUES

Synchrotron radiation. The total synchrotron power is

P [MW] = 0.0885
E4 [GeV4]

ρ [m]
I [A] (4)

• The SLAC HER serves as a natural “ruler” to compare prospective elec-
tron rings. (See Table).

• Must limit synchrotron radiation load to less than 15 kW/m.

Polarization. The natural polarization time

Tpol [s] = 15.8
Cρ2 [m3]

E5
e [GeV5]

(5)

• Acceleration through intrinsic spin resonances probably impossible (E =
J 0.441 [GeV]).



INTERACTION REGION ISSUES

-100 -50 0 50 100
Distance ‘east’ from IP [m]

-1.0

-0.5

0.0

0.5

1.0

D
is

ta
nc

e 
‘n

or
th

’ f
ro

m
 IP

 [m
]

DX DX

triplet
cryostat

triplet
cryostat

warm drift
space

warm drift
space

The IR geometry is FULLY negotiable





















SUMMARY

1. There is a growing consensus that BNL is the right place to build EIC,
also known as eRHIC.

2. The largest feature would be an electron storage ring, perhaps 1/4 of
the RHIC circumference (∼ 1 km).

3. This ring could first operate as a storage ring, and later be upgraded to
a “1,000” turn recirculator

4. What is the electron injector? Multi-pass SCL? Upgradable?

5. The IR has a host of challenging problems, familiar to B-factories (SLAC,
KEK, Cornell) and to HERA.

6. How do we collaborate from here?


